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ATIONAL COMMITTEE AND GEN- 
L_ CONFERENCE ON WEIGHTS 
MEASURES 


The International Committee on 
Weights and Measures held its regular 
9 meeting at Paris, September 

‘to October 11, 1933. A General 
Oonference is convened only at inter- 
vals of 6 years; the Eighth General 
Jonference met on October 3, 4, 6, and 
10, 1983, twenty-nine of the thirty-two 
Member nations being represented. 
The delegates of the United States 
were Prof. A. E. Kennelly, of Harvard 
University, and Dr. Theodore Marri- 
Ber, counselor of the American Em- 
Dassy at Paris. 

_ Members of the International Com- 

: are elected as_ individuals 

| Tather than as representatives of 

: tries. Professor Kennelly was 

ed provisionally by the Interna- 

al Committee last year to succeed 

late Dr. S. W. Stratton, and was 

feguiarly elected by the General Con- 
ce on October 10. 

The official record of the 1933 meet- 

“i@gs will not be issued for some 

Months; the following information 

Teégarding actions of the General Con- 

_ férence is abstracted from reports of 

} delegates. 
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Thermal expansion of prototype 
meters.—New determinations have 
shown that the equations adopted by 
the First General Conference in 1889, 
as expressing the relation between 
length and temperature for certain 
prototype meter bars, were not exactly 
correct. Consequently the Highth 
Conference canceled the old certifi- 
cates, so far as these equations are 
concerned, and authorized the Inter- 
national Committee to furnish new 
formulas based upon the later meas- 
urements at the International Bureau 
of Weights and Measures. (Data fur- 
nished informally by the International 
Bureau indicate that the new certified 
values of the bars belonging to the 
United States will show much better 
agreement with the relative lengths as 
measured at the Bureau of Standards 
than was obtained by using the origi- 
nal certificate.) 

Definition of the meter in wave 
lengths of light.—The British delegate 
proposed that the Conference adopt 
the principle of defining the unit of 
length by means of light waves in- 
stead of the present prototype meters 
of platinum-iridium. If the meter 
were so defined, the yard might be 
likewise expressed in Wave lengths. 
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This would give an opportunity to fix 
the ratio between the two units defi- 
nitely and permanently, and at the 
same time to reconcile the small dif- 
ference now existing between the legal 
yards of Great Britain and of the 
United States. (In industrial practice 
British and American units have 
been made alike by adopting the rela- 
tion 1 inch equals 25.4 millimeters.) 

On the advice of the International 
Committee, however, the Conference 
agreed only to recommend further 
study of this question, without com- 
mitting itself to the adoption of wave 
lengths as the basis of measurement. 

International scale of temperature — 
The General Conference accepted some 
corrections to the text defining the 
temperature scale provisionally 
adopted by the 1927 Conference (see 
B.S. Jour. Research vol. 1, (RP22), 
p. 685, October 1928), but decided to 
convoke an International Conference 
on Thermometry before adopting the 
temperature scale as definitive. Ques- 
tions regarding the use of thermocou- 
ples and optical pyrometers, and re- 
garding the variation of the boiling 
point of water, were also referred to 
this proposed special conference. 

Advisory Committee on Photome- 
try.—The Conference approved the or- 
ganization of a new committee to ad- 
vise the Interiational Committee on 
Weights and Measures on photomet- 
ric standards and systems of meas- 
urement. It will be similar to the 
existing Advisory Committee on BHlec- 
tricity, being set up in accordance with 
the following resolution: 


This Advisory Committee shall be limited 
to ten members and shall be composed: 

(1) of a representative of each of the 
National Laboratories designated by the 
International Committee ; 

(2) of specialists designated individually 
by the International Committee. 

As president of the Advisory Committee 
the International Committee will designate 
one of its own members. 

In order to assure the collaboration of 
the eminent personnel of the International 
Commission on Illumination, the specialists 
appointed as members of this new Ad- 
visory Committee shall be chosen with 
due regard to the composition of the Spe- 
cial Committee on Units and Standards 
of the above Commission. 


Establishment of a _ standard of 
light——It is expected that a black- 
body radiator will be adopted eventu- 
ally as the fundamental standard of 
light, and a resolution was proposed 
setting forth the necessity of fixing 
the brightness of such a radiator at 
some color—temperature near that of 
carbon-filament lamps. This require- 
ment would be fulfilled by a radiator 
controlled by freezing platinum. The 





Conference, however, decided to leave 
the formulation of specifications in the 
hands of the new Advisory Committee, 
and after some discussion adopted the 
following resolution: 


The General Conference, while support- 
ing the opinion expressed in 1930 (by the 
Advisory Committee on Blectricity, ap. 
proved in 1931 by the International Com. 
mittee) that the primary unit of luminous 
intensity ought to be based upon the ra- 
diation of the black body, believes that 
it would be premature to adopt specifi. 
ga for this standard at the present 

me. 

The Conference therefore gives to the 
International Committee the peer to fix 
the specifications for the standard of light 
at a suitable time after receiving the ad- 
vice of the Advisory Committee on Pho- 
tometry, and to take such measures as 
are necessary to make the specifications 
effective. 


Substitution of absolute electrical 
units for the present “ international” 
units—In accordance with recom- 
mendations of the Advisory Commit- 
tee on Electricity and of the Interna- 
tional Committee (see Technical News 
Bulletin no. 152, December 1929, and 
no. 191, March 1933), the following 
resolution was adopted: 

The Conference sanctions the principle 
of the substitution of the absolute system 
of electrical units for the international 
system, but since some national labora- 
tories have not yet completed the measure- 
ments needed to show the relation of the 
international units to the absolute units, it 
decides to tpone until 1985 the pro- 
visional establishment of the ratio between 
each international unit and the corre- 
sponding absolute unit. 

The Conference gives to the Interna- 
tional Committee the powers to fix these 
ratios then without waiting for another 
Conference, and also to fix the date for 
adoption of the new units. 


The delegates of Belgium stated 
that his country had already adopted 
a law prescribing the use of the 
absolute units. 

Jurisdiction over electrical units.— 
Questions having been raised regard- 
ing the authority of the General Con- 
ference to change the fundamental 
electrical units, the Conference adopt- 
ed a resolution declaring itself the 
legal successor of the London Con- 
ference of 1908 on Electrical Units 
and Standards and delegating to the 
International Committee full powers 
to change the specifications adopted 
by that Conference when necessary. 

As will be seen from the above sum- 
mary, the General Conference dealt 
only with organization and general 
principles to be followed in establish- 
ing international standards. The de- 
tailed work is done by the Interna- 
tional Committee through its advisory 
committees and the International 
Bureau of Weights and Measures, in 
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collaboration with the national stand- 
ardization laboratories. More specific 
decisions on technical questions will 
therefore be made by these agencies in 
accordance with the powers conferred 
by the General Conference. 


SOLAR ECLIPSE RADIO OBSERVATIONS 


Various investigators have sug- 
gested that ultraviolet radiation from 
the sun is responsible for part, if not 
all, of the ionization in the upper 
atmosphere. However, the fact that 
more layers than one are present indi- 
cates the possibility that the source of 
the ionization of one may be different 
from that of the others. Some investi- 
gators believe that the ionization in the 
upper region is so great that most of 
the ultraviolet radiation is absorbed 
and that some other agency may be 
required to explain ionization in the 
lower layers. It has been suggested 
by Chapman in Hngland that the lower 
region of ionization is caused by neu- 
tral corpuscles shot out from the sun. 
It has been shown that such corpuscles 
are likely to be emitted by radiation- 
pressure acting upon atoms, and that a 
velocity of about 1,600 km per second 
away from the sun may be attained. 
At present there is no observational 
proof that such particles are present, 
but if they exist and are responsible 
for any appreciable part of the ioniza- 
tion in the upper atmosphere, an 
eclipse of the sun should offer an 
opportunity to show just how impor- 
tant this agent is. 

If the ultraviolet radiation and par- 
ticdlee bombardment were both impor- 
tant, we might expect the effect of one 
to be cut off before the other because 
of their different velocities, and 
changes during the eclipse should be 
much more abrupt and clear-cut than 
the changes noted from day to night. 
Calculations indicate that the particle 
eclipse should occur approximately 2 
hours before the light eclipse. Accord- 
ing to Chapman’s calculations on the 
basis of a particle velocity of 1,600 
km per second, the corpuscular eclipse 
track for the eclipse of August 31, 
1932, should have been located to the 
east of the optical eclipse track, and 
should have been observed in north- 
eastern North America. 

In order to study this effect, obser- 
vations were made in Washington, 
D.C., and Sydney, Nova Scotia, the 
latter lying within the area of the 
Suggested corpuscular eclipse. As 
Washington was to the west and 
Sydney to the east of the optical 
eclipse, and both points were subject 
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to approximately 90 percent optical 
totality, the magnitude of changes at 
the two places due solely to ionizing 
sources traveling from the sun at the 
velocity of light should be of the same 
order. 

The necessary equipment was taken 
to Sydney in two laboratory trucks 
and three observers were detailed to 
duty at this point. At the same time, 
observations were made at the field 
stations of the Bureau near Washing- 
ton. Observations were made for sey- 
eral days before and after the eclipse 
so that the results could be clearly in- 
terpreted. Several sets of equipment 
were used at each location, so that the 
various layers of the ionosphere might 
be examined separately and _ con- 
tinuously. 

No evidence of a corpuscular eclipse 
was found, but the magnitude of the 
decrease of ionization of the # layer 
(100 km virtual height) and the PF; 
layer (180 km virtual height) indi- 
cated that the ionization of these lay- 
ers was almost entirely due to radia- 
tion from the sun traveling with 
the velocity of light. During the 
eclipse maximum the ionization of 
these layers was found to decrease to 
30 and 40 percent, respectively, of 
their normal values. A method of 
analysis was adopted which made it 
possible to interpret not only these 
observations but also those of other 
observers on a common basis. 

Measurements of the critical fre- 
quency of the PF; layer indicated that 
there were no unusual changes in the 
highest frequency at which reflections 
were returned. 

The complete report of this work 
will be published as Research Paper 
No. 629 in the December number of the 
Bureau of Standards Journal of Re- 
search. 


AIRCRAFT RADIO DIRECTION FINDER 


The need for an accurate marking 
of the principal air routes of the coun- 
try has been well met by the installa- 


tion of radio range-beacons. Their 
operation over a number of years 
shows that they are satisfactory for 
guiding aircraft, with the limitation 
that they can be used only on the par- 
ticular air routes on which they are 
installed. The itinerant pilot, on the 
other hand, needs a direction finder 
operating as a radiocompass, with 
which he may be guided to any de- 
sired point, following a route on which 
radio range-beacons Are not available. 

To meet this need, the Bureau has 
designed a new type of radio direc- 
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tion finder which will be fully de- 
scribed in Research Paper no. 621 in 
the December number of the Bureau 
of Standards Journal of Research. 
This operates with a single-loop an- 
tenna, no _ vertical antenna being 
necessary. Bilateral indication of the 
“course” by visual means together 
with directive sense, is automatically 
given. The direction finder may be 
added as a unit to any radio receiver 
of a corresponding frequency range, 
and operates equally well on modu- 
lated or unmodulated waves. The in- 
dicator is of the usual zero-center 
type, and the course sharpness is read- 
ily controllable. When “on course” 
indications are received the signals 
are quite intelligible, allowing recep- 
tion of voice while the direction finder 
is operating. An audio tone of in- 
creasing intensity is heard as the loop 
antenna is turned away from the “on 
course” position. The “course” is 
not distorted at any volume level. 

The direction finder depends for its 
operation upon the production of two 
modified figure-of-eight field patterns 
from one loop antenna. For a given 
position of the loop antenna, the course 
indicator is made to deflect to the 
right in proportion to one field pat- 
tern and to the left in proportion to 
the other field pattern. Since these two 
field patterns approach a cardioid in 
form, one the reverse of the other, the 
two points of equal signal, or 
“course”, are at 90° to the plane of 
the loop antenna. 

The two field patterns are produced 
by grounding the ends of the loop an- 
tenna through two rectifiers which 
pass current alternately. When one 
rectifier passes current, its resistance 
is, low and the loop is effectively 
grounded at that end. Equal alter- 
nating voltages, opposite in phase, op- 
erate the rectifiers so that when one 
rectifier passes current the other is 
cut off, and vice versa. Grounding the 
loop antenna at one end produces dis- 
symmetry in the loop-antenna circuit, 
and vertical antenna effect is thereby 
introduced which modifies the normal 
figure-of-eight field pattern into an ap- 
proach to a cardioid type of pattern. 
While current due to the vertical ef- 
fect is not accurately phased with the 
loop-antenna current, this vertical ef- 
fect is made partially aperiodic by the 
resistance of the rectifiers. Partial 
phasing is sufficient for proper opera- 
tion. 

The rectifier tubes used for ground- 
ing the antenna are also used to oper- 
ate the zero-center course indicator. 
The currents of the two rectifier tubes, 


because of the alternating voltages im- 
pressed on them, pass through the 
course indicator in opposite directions, 
and since they are equal, they cancel. 
The audio output of the direction find- 
er is also applied to these rectifier 
tubes, and is proportional to the field 
pattern for a given position of the 
loop antenna with respect to the in- 
coming radio wave. Since, when one 
rectifier passes current the audio out- 
put voltage is proportional to the field 
pattern for that condition, and when 
the other rectifier passes current the 
audio output is proportional to the 
other field pattern, the current deflect- 
ing the course indicator right or left 
is equal to the difference in the cur- 
rents resulting from the two output 
voltages, or is proportional to the dif- 
ference of the field patetnrs. 

Two courses are given by the direc- 
tion finder, but directive sense is as- 
sured by the reversal of the action 
of the course indicator on one course 
with respect to the other, 

On flight tests of the direction find- 
er, in which it was used as a homing 
device, the accuracy was of the order 
of one degree, and positive localizing 
action was given by the reversal of 
the course indicator on passing over 
the transmitter, Broadcasting sta- 
tions were used for these tests, indi- 
eations being very constant under all 
conditions. Data are given on tri- 
angulation work with the direction 
finder, as well as a graph showing the 
error introduced by the airplane strue- 
ture. Several early models of the di- 
rection finder are briefly described in 
the report. 


SENSITIZATION OF PHOTOGRAPHIC 
EMULSIONS BY SULPHITES 


The emulsion coating of modern pho- 
tographic materials, which is made 
with gelatin, is much more sensitive 
than that of the “wet plate” made 
with collodion. A large part of this 
difference comes from the presence of 
minute amounts of sensitizing mate- 
rials in the gelatin. Those which have 
been identified all react with the silver 
bromide of the emulsion to form silver 
sulphide, but it is probable that some 
metallic silver is also formed, and 
that this may contribute to the sensi- 
tivity, although this question has not 
been settled. Not all compounds 
which react with silver bromide to 
give silver sulphide will act as sensi- 
tizers. The inorganic sulphides, for 
example, will so react, but produce 
only fog in the emulsion and no sen- 
sitization. All the sensitizing com- 
pounds have the common characteris- 
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tics of forming molecular compounds 
with silver salts, which can break 
down and rearrange under suitable 
conditions, liberating silver sulphide. 
(It should be remembered that the 
sensitization here mentioned is quite 
distinct from that produced by dyes; 
the relative sensitivity of the emulsion 
to different wave lengths of light—the 
“color sensitivity”—is not changed 
by these materials.) 

It has been found at the Bureau that 
sodium sulphite (or sulphur dioxide) 
ean likewise act as a sensitizer. The 
product of the reaction between sul- 
phite and silver bromide is metallic 
silver, and the greatest interest of the 
discovery lies in the fact that it proves 
that silver can form sensitivity nuclie 
which are about as effective as those 
of silver sulphide. The experimental 
emulsions sensitized with sodium sul- 
phite could be made equal to fast com- 
merical products, but they were not 
quite equal to those made by the same 
formulas and sensitized with the nat- 
ural sensitizers of gelatin. 

The conditions necessary for sensiti- 
zation by sulphite have been studied in 
considerable detail and the results will 
be reported in Research Paper No. 662 
in the December number of the Bu- 
reau of Standards Journal of Research, 
but the investigation was stopped for 
lack of funds and some possibilities 
could not be covered. Emulsions were 
made with photographically inert gel- 
atin, and in most of the experiments, 
the sulphite was added after washing 
the emulsion. This is generally the 
best method for studying sensitizing 
materials. The _ sensitization takes 
place on cautious digestion of the emul- 
sion with the sulphite. By taking 
samples at intervals, the best time and 
conditions of digestion were deter- 
mined. It was found that the sul- 
phite should be added in amounts ca- 
pable of reducing from 0.1 to 0.6 per- 
cent of the silver bromide, but that the 
reaction ig very slow and only a small 
percentage of the sulphite has reacted 
when the sensitivity reaches its max- 
imum. As with other sensitizers, the 
speed falls off again if digestion is 
carried too far, but the sulphite has 
relatively little tendency to cause fog. 
The excess sulphite remaining in the 
emulsion when digestion is stopped is 
apparently removed by oxidation dur- 
ing drying, as the plates are satis- 
factorily stable on storage. The rate 
of “ripening” (change of sensitivity) 
during digestion increases with the 
alkalinity, and decreases with increase 
in the amount of soluble bromide, as 
with other sensitizers; compared to 
the sensitizers of gelatin, the sulphite 


125 


is less affected by alkalinity and more 
affected by bromide. With a given 
amount of sulphite, the sensitivity 
which can be reached is not much af- 
fected by the rate of ripening, but 
better results are obtained by rapid 
ripening; the emulsion can then be 
stabilized by adding soluble bromide. 
Emulsions digested with sulphite can 
be sensitized with dyes in the usual 
way; the number of experiments on 
this point was limited, but there was 
no indication that the dye was de- 
stroyed by the sulphite. 

Several years ago, Doctor Capstaff, 
of the Eastman Laboratories, discov- 
ered that plates bathed in sodium bi- 
sulphite solutions and washed for a 
long time in faintly alkaline water be- 
came panchromatic and increased in 
speed, but the process was unreliable 
and could not be made commercial. 
There was no indication of this effect 
in the experiments where the sulphite 
was added to the emulsion before coat- 
ing. Both are almost certainly caused 
by reduction of silver bromide to sil- 
ver, and the difference probably lies 
simply in the size and distribution of 
the silver particles. 

A number of emulsions were also 
made with the sulphite in the original 
solutions. These were of low sensi- 
tivity until digested after washing; 
this caused marked after-ripening, pre- 
sumably from traces of sulphite ad- 
hering to the silver bromide grains 
through washing. The results were 
practically the same as with those to 
which the sulphite was added after 
washing, although the plates did not 
keep as well on storage. By suitable 
changes in the formula, the sulphite 
could probably be made to sensitize 
during digestion before washing. 


RED AND INFRARED ARC SPECTRUM 
OF SILICON 


No accurate description of the red 
and infrared portion of the are spec- 
trum of silicon has been published in 
the 40 years that have elapsed since 
Rowland’s work which terminated at 
5,948 A. In Research Paper no. 624, 
which will be published in the Decem- 
ber number of the Bureau of Stand- 
ards Journal of Research, wave 
lengths are given for 130 new lines 
between 6,125 A and 11,290 A, many 
of which are present in the solar 
spectrum, including the strongest hith- 
erto unidentified Fraunhoferline. More 
than 50 percent of these lines have 
been classified as combinations between 
new terms and terms already estab- 
lished for Sit. The new terms arise 
from the electron configurations con- 
taining the 4p, 4f, and 5f electrons. 
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DISSOLVING RHODIUM-PLATINUM 
ALLOYS FOR ANALYSIS 


Ignition of a mixture of rhodium 
with sodium chloride in an atmosphere 
of chlorine has been recommended by 
several authors as a means of attack- 
ing this refractory metal prior to re- 
fining operations. There has been no 
suggestion, however, that this treat- 
ment is satisfactory for the quanti- 
tative solution of rhodium or rhodium- 
platinum alloys for analytical pur- 
poses. In the course of analyzing some 
alloys containing 50 to 60 percent of 
rhedium, it was found that this meth- 
od of attack was surprisingly effective. 
Rhodium forms a readily soluble dou- 
ble chloride, Na;sRhCh. Platinum 
forms the soluble salt NaPtCle, which, 
however, is less stable toward heat 
and may be partially decomposed at 
the temperature necessary to form the 
rhodium compound. 

The alloy was rolled into a thin 
ribbon, cleaned with hot concentrated 
hydrochloric acid, and cut into small 
pieces. A known quantity of the alloy 
was mixed with three to four times 
its weight of sodium chloride and 
placed in a porcelain beat. The boat 
was placed in a combustion tube 
where the salt mixture was gradually 
heated to incipient fusion in a slow 
eurrent of chlorine. The product of 
the reaction was dissolved in water 
and filtered. The filter was not 
washed at this stage but was re- 
turned to the beaker and treated with 
diluted aqua regia to dissolve a small 
amount of metallic platinum. The re- 
sulting solution was filtered and the 
filter and paper pulp washed thor- 
oughly with hot water. The filter was 
strongly ignited in a porcelain cru- 
cible and the small residue subjected 
to a second treatment with sodium 
ehloride and chlorine. The crucible 
was covered with a Rose lid of quartz, 
and chlorine was introduced through 
a quartz tube. The salt mixture was 
finally just melted. No residue of 
platinum nor of rhodium remained 
after this treatment. 

The reaction with sodium chloride 
and chlorine may be conducted en- 
tirely in a crucible, but if this is done 
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it usually is necessary to repeat the 


| treatment a third time. 


| EFFECT OF HEAT TREATMENT ON THE 


EXPANSIVITY OF A PYREX GLASS 


By the use of heat treatments at 
different temperatures between 450 
and 750 C, it has been found possible 
to change the mean linear expansivity 
of a pyrex glass between 20 and 200 CG 
to the extent of more than 10 percent, 
The expansivity of the specimen in its 
original condition was approximately 
0.0341 X10~ and after treatments near 
750 C this was increased to 0.0345 X10“, 
while treatments at 450 C reduced it 
to 0.0307 X10“, After any such change 
the original expansivity could be re 
stored by a heat treatment near 650 C. 
Treatments between 650 and 450 C ap- 
peared to reduce the expansivity 
rather steadily as the treating tem- 
perature was lowered. 

These results indicate that there is 
a real advantage in annealing this 
glass at the lowest practical annealing 
temperature, especially if a minimum 
expansivity is desired. A reduction of 
10 percent in this coefficient, for ex- 
ample, should increase the resistance 
of a glass to heat shock and this is one 
of the characteristics to be desired in 
general service glass wares. For a 
more complete account of this work 
Research Paper no. 626 in the Decem- 
ber number of the Bureau of Stand- 
ards Journal of Research should be 
consulted. 


AND 


COMPARISON OF AMERICAN 
ENGLISH CHINA CLAYS 


Samples of some American kaolins 
have been electrodialized for the pur- 
pose of estimating the quantity of 
<0.6 micron material by the water 
adsorption method in a manner simi- 
lar to that reported for English kao- 
lins in Technical News Bulletin no. 
186 (October 1932). It is interesting 
to note that if the milliequivalents of 
bases in the clays are calculated from 
their chemical composition, the 
amounts of these bases removed by 
electrodialysis are approximately as 
follows: 
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This would indicate that most of 
the bases in the English clays and in 
the two primary American clays R 
and S are held in the form of stable 
minerals such as the feldspars and 
micas, the relatively small remainder 
being present in the adsorbed form. 
Practically all the bases present in the 
pure secondary American clays,, T, 
U, V, W, and Z are held in an ad- 
sorbed condition. However, only about 
one half are so held in the clays X 
and Y, which are relatively impure. 
The second half are present in the 
micas and possibly “clay minerals” 
(montmorillonite). 

It would appear from the above 
that if the mineral constituents of a 
clay are to be studied by calculation 
from chemical compositions, more ac- 
curacy would be gained by analyzing 
the electrodialized clay rather than 
the raw or untreated. 


OLIVINE AS A REFRACTORY 


Olivine, a silicate of iron and mag- 
nesium, is a greenish, transparent to 
translucent mineral usually occurring 
in granular aggregates or as small dis- 
seminated, glassy grains. Large quan- 
tities of this material are available in 
North Carolina, and some speculation 
has arisen relative to its suitability 
as a special refractory. Since olivine 
is fairly rich in magnesium, and if it 
should prove to be basic or semibasic 
in character, its use in certain metal- 
lurgical operations where magnesite 
brick is employed at present may be 
feasible. This applies especially to its 
use in industries along the eastern sea- 
board, since magnesite must be either 
shipped from the west coast or import- 
ed. Very little information relative to 
the properties of this material was 
available; consequently a short study 
of those properties which would aid 
in the classification of the material 
was undertaken by the Bureau. 

Olivines representing three different 
deposits in North Carolina and one 
each in California, British Columbia. 
and Russia were tested. The chemical 
analyses were obtained on the raw 
material, the linear thermal expan- 
sion, pyrometric cone equivalents 
(softening points), specific gravities, 
and petrographic analyses on both the 
raw material and material heated at 
1,400 C, 

, The chemical analyses show the sil- 
ica to range from 40 to 45 percent, 
Magnesium oxide 40 to 49 percent, iron 
as ferrous oxide 7 to 15 percent, with 
lesser amounts of alumina, calcium, 
and titanium. The rate of linear ther- 
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mal expansion was fairly regular 
from room temperature to 900 ©, ex- 
cept for a slight irregularity between 
200 and 300 C, and again between 650 
and 700 C. The total expansion was 
somewhat lower than that of mag- 
nesite. The specific gravity ranged 
between 3.206 and 3.484, and was as 
a rule higher after heating than be- 
fore. The P.C.B. (softening point) 
ranged from 30 (1,650 C) to above 
385 (1,785+ CC), except the ore high 
in calcium oxide which had a P.C.E. 
varying between 11 and 16 (1,325 to 
1,465 C). The olivines from North 
Carolina were more refractory than 
those from the other sources. 

The results indicated that an olivine 
from North Carolina was sufficiently re- 
fractory to temperature and to certain 
slags to warrant classifying it as a 
so-called “ special refractory.” Bricks 
made from run-of-mine material gave 
satisfactory results in the few physi- 
cal tests to which they were subjected. 


COLOR OF MANILA ROPE FIBER 


The Federal specification for manila 
rope used from 1929 to 1933 prescribed 
the grades of fiber and the proportions 
of those grades to be used in rope for 
government purchase. It provided for 
the inspection of the bales of fiber 
being used in the manufacture of the 
rope or the grading of the fiber in 
the finished rope by visual inspection 
by experts. 

In view of the impracticability of 
inspection of the fiber at the place of 
manufacture of the rope and the im- 
possibility of determining the grades 
of fiber by visual examination of the 
finished rope, the Cordage Institute 
and the Cordage Committee of the Fed- 
eral Specifications Board joined in a 
request that the Bureau of Standards 
develop a method for the evaluation 
of the color of the fiber in rope, for 
use as a measure of the grade of the 
fiber. 

As a result of this request and 
through the financial assistance of the 
Cordage Institute, a quantitative 
method for the evaluation of the color 
of manila rope fiber was developed at 
the Bureau of Standards and will be 
described in Research Paper no. 627 
in the December number of the Bureau 
of Standards Journal of Research. 
Spectral reflections and colorimetric 
measurements showed that the varia- 
tions in color correspond chiefly to 
variations in luminous reflectance. 
The reflectance at Wave length 500 
millimicrons, which is obtainable with 
relatively simple apparatus, was found 
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to be sufficient for the grading of the 
fiber for color. The fibers in a cross 
section of the rope are cut into lengths 
of 1.5 to 2.5 millimeters, mixed, ex- 
tracted with petroleum ether, and 
spread out to give a smooth surface. 
The ratio of the reflectance of this 
surface to that of the usual white 
standard magnesium oxide surface, for 
light of wave length 500 millimicrons 
{when the two surfaces are in effect 
equally illuminated at an angle of ap- 
proximately 45 degrees and viewed in 
a line approximately perpendicular to 
the surfaces), multiplied by 100 gives 
the numerical value, “‘ Becker value ”, 
for the rope. The Becker value of the 
commercial ropes tested varied from 
29 to 51. Before removal of the lubri- 
cant the values were from 8 to 16 units 
lower. The values obtained for single 
specimens taken from coils of rope 
were found to be within 2 units of 
the average value for several speci- 
mens. The method is prescribed in the 
latest revision of the Federal specifica- 
tion for manila rope. 


SPECTRAL REFLECTANCE OF THE 
PHILIPPINE ISLAND GOVERNMENT 
STANDARDS FOR ABACA FIBER 


Research Paper no. 628 in the De- 
cember number of the Bureau of 
Standards Journal of Research re- 
ports the results of spectral reflection 
measurements of one set of the official 
standards for the grades of abac& used 
in cordage. The results provide a 
quantitative record of those charac- 
teristics of the fiber on which color 
depends, and should be of permanent 
value, since the grading is largely on 
the basis of color. They suggest the 
possibility of using quantitative spec- 
tral reflection measurements in the 
Philippine Islands to supplement, if 
not to replace, the present method of 
grading abac& for color. Three speci- 
mens representing the base, tip, and 
middle of each of ten standard sam- 
ples were measured at seven wave 
lengths. The average values found 
for the spectral reflectance at wave 
length 500 millimicrons, which are illus- 
trative of the results, follow: Superior 
Current 59.3, Good Current 54.9, Mid- 
way 49.9, 25 percent Over Fair Cur- 
rent 46.5, Superior Seconds 40.0, Soft 
Seeonds 31.3, Soft Brown 21.5. The 
highest and lowest measurements for 
a given standard differ by from 2 to 
12 units. There is decided overlap- 
ping in the measurements for some of 
the different grades. 

The work was undertaken at the 
suggestion of the Cordage Institute 
and with its financial assistance. 
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STANDARDS FOR TEXTILE SHRINKAGE 


The method of test developed by the 
American Association of Textile Chem- 
ists and Colorists in cooperation with 
the Bureau, now prescribed for the 
testing of government purchases, wag 
adopted as the basis for rating dimen- 
sional shrinkage at a preliminary con- 
ference on the establishment of Amer- 
ican Standards for shrinkage of woven 
cotton yard goods held under the 
auspices of the American Standards 
Association in New York on Novem- 
ber 28. 


CONSISTENCY OF POTATO-STARCH SIZE 


The physical characteristics im- 
parted to cotton warp yarn in the se 
called “slashing” or sizing operation 
are dependent in part upon the con- 
sistency of the starch size used in the 
processing. In textile mill practice, 
the size is heated and agitated from 
the time it is prepared until it is con- 
sumed. The potato-starch sizes, how- 
ever, are More or less unstable, and 
continuous heating and agitation tend 
to cause a decrease in the consistency 
of the size mixture. 

Laboratory experiments at the Bu- 
reau, which will be described in Re- 
search Paper no. 623 in the December 
number of the Bureau of Standards 
Journal of Research, indicate that pro- 
longed heating causes a decided de 
crease in the consistency of all samples 
of potato-starch size. However, the 
rate of decrease varies with different 
starches. For sweetpotato-starch size 
the decrease in consistency is more 
rapid as the temperature is increased. 
Vigorous agitation during the cooking 
also hastens the decrease in consist- 
ency, and size made from old sweetpo- 
tato starch has a lower consistency 
than that made from new starch. 

Experimental work for the purpose 
of finding a means of preventing or 
controlling this breakdown in consist- 
ency was based on the assumption that 
this change is caused by catalytic ac- 
tion of the liquefying enzymes of 
amylase which may be present in the 
starch. 

A study of various means by which 
it was thought enzymic action might 
be eliminated: or inhibited included 
the effect of the following treatments 
on the consistency of sweetpotato 
starch size: Preheating the starch; 
addition of disinfectants to the size 
mixture; purification of the starch by 
use of inorganic chemicals, organic 
solvents, soluble starch with salt; con- 
trol of the pH of the size mixture. 
These treatments did not appreciably 
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affect the rate of change of the con- 
sistency of the size. 


The addition of a solution containing | 


small quantities of dispersed lecithin 
and lanum, however, materially re- 
tarded the breakdown in consistency. 
The reason for this is stil! not clear. 


ACCELERATED AGING TEST FOR PAPER 


In the Bureau’s investigation of the 
permanence of papers, additional in- 
formation recently obtained indicates 
that heating paper at an elevated 
temperature provides a convenient 
means of accelerating the normal aging 
effects which take place in papers kept 
under favorable storage conditions. 

Four years ago the chemical and 
physical properties of a wide variety 


of writing and some book papers were | 


determined in the usual way. One set 
of samples of these papers was then 
subjected to an accelerated aging proc- 
ess and their properties again deter- 
mined. A duplicate set of samples 
was placed in normal storage for 4 
years. 
now been completed and the results 
compared with those secured 4 years 
previously on the artificially aged sam- 
ples. 
tests are in approximate agreement. 
This accelerated aging process sub- 
jects the paper to a heat treatment at 
100 C for 72 hours. This markedly 
affects various physical and chemical 
properties, but particularly the fold- 
ing endurance, since it is one of the 
properties most sensitive to heat or 
normal aging. In general, the papers 
with the highest chemical purity were 
the most resistant to deterioration by 
heat or normal aging, while those with 
the least desirable initial properties 
underwent more rapid deterioration. 
A complete account of this work will 
be published in the December number 
of the Bureau of Standards Journal of 
Research as Research Paper no. 620. 


REMOVAL OF SULPHUR DIOXIDE FROM 
LIBRARY AIR 


As mentioned in the review of Mis- 
cellaneous Publication No. 140 in 
Technical News Bulletin No. 194, the 
paper of books stored in an atmos- 
Phere polluted by sulphur dioxide, 
such as is commonly encountered in 
cities, is distinctly weaker and con- 
tains more acid than the paper of simi- 
lar books kept in country or suburban 
localities where the atmosphere is rel- 
atively unpolluted. Textiles and 
leather are also adversely affected by 
this gas. The complete protection of 
valuable records, therefore. necessi- 
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Tests on these samples have | 


The results of the two sets of | 


| shown 
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tates not only control of temperature 
(70 to 85 F) and relative humidity 
(45 to 55 percent) and the exclusion of 
light from storage spaces, as far as 
possible, but also the elimination of 
sulphur dioxide from library air. 
Recently completed work conducted 
by the Bureau at the Folger Shake- 
speare Library, Washington, D.C., has 
that sulphur dioxide can be 
completely removed from air by wash- 
ing the air with an alkaline solution. 
The Bureau recommends that air-con- 
ditioning machinery in libraries be op- 
erated continuously and that all water 
used therein be treated with alkaline 
salts so as to maintain the hydrogen- 
ion concentration of the water within 


| the range pH 8.5 to 9.0. Rewashing 


of recirculated air is advised to guard 
against the effects of outside air 
which may leak into the air ducts. 
The account of this most recent 
work is now available, as Miscellane- 
ous Publication No. 141, and copies are 
obtainable from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D.C., at 5 cents each. 


NOMOGRAM FOR DETERMINING THE 
PRESSURE OF ATMOSPHERIC WATER 
VAPOR AND RELATIVE HUMIDITY 


In the course of an automotive re- 
search at the Bureau, it was necessary 
to determine the pressure of atmos- 
pheric water vapor frequently. The 
customary doubie interpolation in 
tables was found slow and productive 
of errors; hence a nomogram was de- 
veloped for estimating the pressure of 
water vapor from psychrometric ob- 
servations. It was subsequently found 
that by addition of two scales to the 
original nomogram relative humidity 
also could be accurately evaluated. 

It has been found that use of these 
-charts increased the precision and 
halved the time required, in compari- 
son with use of tables. Hence they 
have been made available in printed 
form as Miscellaneous Publication no. 
148, copies of which may be obtained 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D.C., at 5 cents each. 


PACKAGING OF ELECTRIC RAILWAY 
MOTOR AND CONTROLLER PARTS 


Simplified Practice Recommendation 
R145-33, which is now available in 
printed form, deals with the packaging 
of electric railway motor and control- 
ler parts. This recommendation was 
drafted by a general conference of 
representatives of electric railway 
companies and producers of electric 
railway motor and controller parts. 





130 


TECHNICAL 


Units per package are shown for mo- 
tor frame and detail; field coils, wir- 
ing detail, and pole portion; carbon 
brushes, brush holders and parts; 
armature parts; gearing portion; axle 
portion; commutator and parts; and 
armature bearing housing and details. 
Controiler parts covered by the rec- 
ommendation are: main cylinder and 
details ; main finger block and details; 
are deflector and details; and handles. 
The recommendation also contains a 
summary of the development of the 
project, the membership of the in- 
dustry’s standing committee, and a 
list of the associations and firms that 
have accepted this recommendation. 
Copies are obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D.C., at 
5 cents each. 


SIMPLIFIED PRACTICE RECOMMENDA- 
——«_- BASIC SHEET SIZES OF 


In June 1923 a joint conference of 
representative manufacturers,  dis- 
tributors, and users of basic paper 
sheets met at the Department of Com- 
merce in Washington and drafted 
Simplified Practice Recommendation 
no. 22, covering the basic sheet sizes 
of paper. 

This proposal was submitted to the 
industry and its customers, and after 
acceptance by them, was issued in 
printed form by the Bureau of Stand- 
ards. At that time there was ap- 
pointed a standing committee selected 
from the personnel of various inter- 
ested groups. This committee is 
charged with keeping the recommenda- 
tion in line with the best practice in 
industry. To it are referred all com- 
ments and suggestions looking to de- 
sirable revisions. The committee holds 
periodic meetings to see what changes, 
if any, should be made in the recom- 
mendation. 

At its regular meeting in Septem- 
ber 1932, the committee considered a 
report prepared by the division of 
simplified practice, and based upon a 
survey to determine the wishes of the 
acceptors on the question of revision. 
As a result, a new schedule of sizes 
was prepared, and subsequently ac- 
cepted for those concerned. This has 
just been issued in printed form as 
Simplified Practice Recommendation 
R22-33, copies of which are obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D.C., at 5 cents each. 

The committee was gratified to note 
that the degree of adherence on the 
part of printers, users, distributors, 
and manufacturers who contributed 
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data to the survey, averaged 85 per- 
cent. At that time, it was decided to 
ask the joint committee of the Writing 
Paper Association and the American 
Paper and Pulp Association to coop 
erate in an effort to have the manv- 
facturers identify the simplified lines 
wherever possible in their price lists, 
catalogs, and other trade literature, 
This can be done by the use of boldface 
type or asterisks. 


COMMERCIAL STANDARD FOR FOUR. 
DRINIER WIRE CLOTH 


Commercial Standard CS36—-33 for 
fourdrinier wire cloth, which has just 
been issued in printed form, was estab- 
lished cooperatively by the manufac. 
turers of this product, the paper manu- 
facturers, and the Bureau of Stand- 
ards to insure satisfactory perform- 
ance of this important element of the 
paper machine. 

The standard, originally published 
in 1931, has been recently revised upon 
recommendation of the standing com- 
mittee and with the approval of the 
Wire Cloth Manufacturers Association. 
The revisions, which are minor in 
character, decrease by 2 the number 
of warp wires per inch, and increase 
the maximum diameter of shoot wires 
before weaving, for three of the mesh 
classifications. A standard mesh 
classification is established, and defi- 
nite specifications are provided for 
the proper size of wire to be used in 
weaving the cloth. Special attention 
is directed to the seam of the cloth 
which must be flat and straight, and 
instructions are given covering in- 
spection, packing, and labeling. 

The label used states the mesh, kind 
of wire, width and length of the cloth, 
and in addition includes a guarantee 
statement indicating conformity to all 
the requirements of the standard. 

An appendix includes instructions 
regarding the proper care of fourdrin- 
ier wire cloth in use, and it is believed 
that close adherence to these recom- 
mendations will result in longer serv- 
ice and attendant economies. A glos- 
sary of terms is included for those 
unfamiliar with the language of the 
industry, and is of equal importance 
as a common basis of understanding 
for certain terms that may have vari- 
ous local interpretations. 

The printed edition of the revised 
standard, which became effective 
March 15, 1933, includes a brief his- 
tory of the project, the personnel of a 
standing committee to consider re 
visions to keep the standard abreast 
of progress in the industry, and a list 
of acceptors of the revised standard. 
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Copies are obtainable from the Su- 
perintendent of Documents, Govern. 
ment Printing Office, Washington, 
D.C., at 5 cents apiece. 


REVISED REPORT OF NATIONAL SCREW 
a= COMMISSION NOW AVAIL- 
AB 


A revised report of the National 
Screw Thread Commission, supersed- 
ing the last previous report, published 
in 1928, has just been issued as Mis- 
cellaneous Publication no. 141 of the 
Bureau of Standards. Progress in 
serew-thread practice between 1928 
and 1983 made necessary several re- 
visions and some additions to the 
standards set forth in the 1928 re- 
port. These changes include: The ad- 
dition of five sizes to the coarse and 
one to the fine thread series; the elim- 
ination of all sizes above 144 inches 
from the fine thread series; the elimi- 
nation of the small machine screw 
sizes from class 4, close fit; the addi- 
tion of four sizes to the hose-coupling 
threads; the revision of gage toler- 
ances for pipe threads and class 4, 
close fit; and the revision of the speci- 
fications for Acme threads. The fine 
series is supplemented by a new 8& 
pitch, a revised 12-pitch, and a new 
16-pitch thread series. The recom- 
mended practice for threading tools 
has been deleted from the appendixes, 
but references are given to published 
standards for such tools. 

The initial standardization of screw 
threads in the United States was car- 
ried out by a special committee ap- 
pointed by the Franklin Institute in 
1861, and which made its report in 
1864. This report recommended the 
adoption of a thread system designed 
by William Sellers, and which finally 
became known as the United States 
standard thread. Among other things, 
the adoption of this standard was a 
great boon to American railways, in 
the development of which it has 
played an important part. While the 
United States standard thread system 
fulfilled a great need in the period of 
rapid expansion of our railway sys- 
tems it did not meet all the require- 
ments of modern industries. To sat- 
isfy these needs other systems having 
smaller sizes and finer pitches have 
been developed notably by the Ameri- 
can Society of Mechanical Engineers 
and the Society of Automotive Engi- 
neers. 

The World War made necessary the 
purchase by the Government of vast 
quantities of threaded parts from 
Many different manufacturers, and 
called to the attention of Congress the 
necessity for a single body having the 
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power to investigate and promulgate 
standards of screw threads to be 
adopted by manufacturing plants un- 
der the control of the Army and Navy, 
and for adoption and use by the pub- 
lic. The result was the National 
Screw Thread Commission, originally 
authorized by Congress for a period of 
six months, beginning July 18, 1918. 
The life of the commission was several 
times extended, and by act of Congress 
passed April 16, 1926, it was made 
permanent. However, the commission 
was abolished by Executive Order 
signed June 10, 1933. Under the Act 
of 1926 the commission consisted of 
nine members, one of whom was the 
Director of the Bureau of Standards, 
as chairman; two representatives of 
the Army; two of the Navy; and four 
appointed by the Secretary of Com- 
merce, two of whom were chosen from 
nominations made by the American 
Society of Mechanical Engineers, and 
two from nominations made by the 
Society of Automotive Engineers. The 
members of the commission served 
without compensation and the expense 
of publishing any necessary reports 
was borne by the Department of Com- 
merce. 

The present publication is thus the 
final report of the commission repre- 
senting the culmination of 15 years of 
effort. It should prove invaluable to 
engineers everywhere. Copies are ob- 
tainable from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D.C., at 15 cents 
each. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING NOVEMBER 1933 


Journal of Research * 


Bureau of Standards Journal of Re- 
search, vol. 11, no. 5, November 1933 
(RP nos. 609 to 619, inclusive). 
Price 25 cents. Obtainable by sub- 
scription. 


Research Papers* 


(Reprints from August, September, and 
October 1933 Bureau of Standards Jour- 
nal of Research.) 

RP591. Aerodynamic characteristics 
of automobile models; R. H. Heald. 
Price 5 cents. 

RP593. A method of providing course 
and quadrant indentification with 


1Send orders for n 
heading only to the Superintendent of 


ublications under this 


Documents, Government Printing Office, 
Washington, D.C. Subscription to Tech- 
nical News Bulletin, 50 cents per year; 
Journal of Research, $2.50 per year 
(United States and its possessions; Can- 
ada, Cuba, Mexico, Newfoundland, and 
Republic of Panama), other countries 70 
cents and $3.25, respectively. 


. 
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the radio range-beacon system; F. 
W. Dunmore. Price, 5 cents. 

RP594. Effects of particle size of a 
potter’s “flint” and a feldspar in 
whiteware; R. F. Geller, D. N. 
Evans, and A. 8. Creamer. Price 5 
cents. 

RP595. Comparison of high voltage X- 
ray tubes; L. 8S. Taylor, G. Singer, 
and C. F. Stoneburner. Price 5 
cents, 

RP596. Fire hazard of domestic heat- 
ing installations; G. Q. Voigt. 
Price 5 cents. 

RP598. A comparison of several de- 
velopers and the specification of rel- 
ative sensitivity ; R. Davis and G. K. 
Neeland. Price 5 cents. 

RP604. The deposition of chromium 
from solutions of chromic and 
chromous salts; C. Kasper. Price, 
5 cents. 


Simplified Practice Recommendations * 


R145-33. Packaging of electric rail- 
way motor and controller parts. 
Price 5 cents. 

R148-33. Glass containers for cottage 
cheese and sour cream. Price 5 
cents. 


Commercial Standards? 


CS386-33. (2d edition.) Fourdrinier 
wire cloth. Price 5 cents. 


Miscellaneous Publications * 


M141. Report of the National Screw 
Thread Commission (Revised 1933). 
Price 15 cents. 

M142. A study of the removal of sul- 
phur dioxide from library air; A. B. 
Kimberly and A L. Bmley. Price 
5 cents. 


Technical News Bulletin* 


Technical News Bulletin No. 199, 
November 1933. Price 5 cents. Ob- 
tainable by subscription. 
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C393 Procedure for the measurement 
of the reflectance of manila re 
fiber for light of wave length 50 
millimicrons. 

ZC394 Electrical interference with 
dio reception. 


LETTER CIRCULARS ? 


OUTSIDE PUBLICATIONS * 


Gilliland, T. R., Continuous measu 
ments of virtual heights of the ion 
sphere, Proceedings, Institute of Ray 
dio Engineers (New York, N.¥.)j 
vol. 21, no. 10, p. 1463, October 1988, 

Brooks, Donald B., Ozone, knock-in 
ducer extraordinary, Journal of 
Institute of Petroleum Technolog 
(London, Englard), vol. 19, no. 

p. 835, October 1933. 

Hall, F. B, and Insley, Herbert, 
compilation of phase rule diagrams 
of interest to the ceramist and sili¥ 
eate technologist, Journal America 
Ceramic Society (Columbus, Ohio)y 
vol. 16, no. 10, p. 459, October 19388) 
This paper occupies the entire issues 


1 Send orders for publications under thig 
heading only to the Superintendent ¢ 
Documents, Government Printing Office 
Washington, DC. Subscription to Techs 
nical News Bulletin, 50 cents per yearj) 
Journal of Research, $2.50 per year 
eon States and its possessions ; Canada) 
uba, Mexico, Newfoundland, and Repub 
lic of Panama), other countries 70 cents 
and $3.25, respectively. 1 
2It is the intent of the Bureau to d 


tribute single copies of these Letter Cireu J 


lars on request only to those 
ing special interest in the individual Letter 
Circular. Economy necessitates limitation: 
in the number of copies issued during 


arties hay” 


month. Letter Circulars are necessarily” 


of a temporary nature designed to answer’ 
numerous inquiries on a given subject.) 
Requests should be addressed to the Bur 
reau of Standards, Washington, D.C. 4 

2** Outside publications” are not for dis” 
tribution or sale by the Government. Re 
quests should be sent direct to publishers, 








